2 1/2 D Visual Servoing by Malis, E. et al.
HAL Id: inria-00352542
https://hal.inria.fr/inria-00352542
Submitted on 13 Jan 2009
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
2 1/2 D Visual Servoing
E. Malis, François Chaumette, S. Boudet
To cite this version:
E. Malis, François Chaumette, S. Boudet. 2 1/2 D Visual Servoing. IEEE Transactions on Robotics
and Automation, Institute of Electrical and Electronics Engineers (IEEE), 1999, 15 (2), pp.238-250.
￿inria-00352542￿
      	

! #"%$'&)(# #*,+.-0/1&32546 "3 #*87:90&3;=<?>A@B@1>C+D&C2=EGFHI(#JI #>LK:"3;=E=>!@
M0NPORQTSVUXWYQTZ\[P]L^`_badcfehgiekjmlmnpoqjrebltsAeks!cPj8gu],jmovgiebeblYsAgiwx_^tsy adctazs!]!{R|hgicPjB}~ltsA|)s^w`s!]i^tlts!nw`gAzjB}~Bir y adct,gA=cPjml y s,a],bno_badw`_g y s,ad}bc.^x_,jltjmcYekjmw`^xa y j}bltgmo|hgiwx!cqsiwmzgicYcYaw`gA3eksActa^`azs!]!{|hgicPjB}gA]h}agAjX{|hgicjm} y adct,gAcjml y s!a],bqs!]i^tltgilt^ts^x_,jeks!cYaz^xads!]!{|hgicjm} y acY,gAcjml y s!a],bnqs,hl8cw`_,j1ju}hs,jmc],si^r],jjm}gA]ALAjs!fjX^xl`adwi fs,}hj1psA^x_,j¡sA|,¢PjBwx^¤£bhlY^x_,jBl`s!lYj8gA]h}w`s!]i^tltgilt¥^YsuagAjX{|hgicjm} y acY,gA=cPjBl y s!a],bns!hlgiebeblYsAgiwx_ujB]!{cYhltjBc^`_,j:wXs!] y jmltijB]hwXjfsip^x_,jw`s!]i^tlts!dgBo¦a]¥^`_,jfo_,s!dj^tgiccehgiwXji¡BA8 y acY,gA=cPjBl y s!a],¡ac§|hgicPjm}Ls!]u^x_,jjBc¨^`afg1^xads!]si^x_,jehgilY^`azgA3w`gAfjmltg}kacekdgiw`j1j1]^lts!©^`_,jwhlxltjB]i^^Ys:^x_,j}hjmctadltjB}5wXgAjBltgqeks!cPjmcg1^Ijgiw`_§a^tjmltg1^xads!]siA^`_,j.w`s!]i^tlts!dgBoªI«5a{cY,gA¬jmg1^xhltjmcgA]h}u}hg1^Ygjm­A^xlYgiw`^Yjm}¡lts!®^x_,jehgilY^xadgA	}kacekdgiw`jX{fjB]i^gAds1o¯hc:^Ys°}hjmcYad!]±gL}hjBw`s!hekdjm}%w`s!]i^tlts!dgmow`s!]i^tlts!z{a],:^x_,jfcYad­rw`gAfjmltg:}3 sb R²q_,jltsA|khcP^x],jBccsi³s!hl y acY,gAIcPjmlY{y s!a],cYwx_,j1fj8oa^`_LlYjBce)jmwx^^YsuwXgAjBltg¡wXgAa|bltg1^xads!]ujBlxlYs!ltcfadcgAcPs§gA],gAz,´XjB}3µI^x_,jª],jBw`jmcYcPgiltgA]h}:cY!¶wadjB]i^.w`s!]h}kaz^xads!]hc=¬sAlDzs{w`gA=gich:e,^ts^xawcP^Ygi|kaaz^P¡gilYjjmgicYaz·s!|,^YgAa],jm}3·²q_,jB]Cn0}k,j^ts^x_,jcta:ekdj5cP^tl`hwx^`hlYj§si^x_,jc,cP^YjB8n)ct!¶wadjB]i^w`s!]h}kaz^xads!]hcD¬sAl!dsA|hgA¸gich:e,^Ysi^xawc¨^tgi|kaaz^PgilYjjBc¨^tgi|kacY_,jB}3£a],gAdn)j­hekjBl`a{fjB]i^YgAlYjBcYbz^tcoaz^x_¥gA]·jij{Ra]!{R_,gA]h}ultsA|)s^xawcPhc¨^tjBw`s!]!¹)l`^x_,ja:eblts y jBfjB]i^a]^x_,jcP^Ygi|kaaz^PªgA]h}fw`s!] y jmltij1]hw`j}hs!fgAa]si^x_,jªBi y acY,gAAcPjml y s,a],oa^`_5lYjBce)jmwx^^Yswdgicctadw`gAieksActa^`azs!]!{|hgicPjB}8gA]h}¥afgij{|hgicjm} y adct,gACcjml y s!a],bºR»i¼X½¨¾¿A½ S¨ÀDOZ¦ÁijX{¨a]!{¨_,gA]h}cPhc¨^tjB8nmcwXgAzjB}5Á=hwad}hjmgA]5lYjBw`s!]!{c¨^xl`hwx^xads!]Cn y acY,gA3cjml y s!a],b
Â1Ã:ÂtÄIÅ¸Æ¸ÇÈÉÊCÅ	ËÇÄ
ÌÍbÌYÎ5Ï'ÐÑÑmÒkÓ)ÔAÕxÖ:ÕX×AØ,ÙtÚY×!ÛbÛ×h×AÜCÝ0Þ)Ô1ßAÑÓ3ÑÑmØàØ,ÙYÚt×bÒbá)ÕÑmÒ:àØ×!ÚtÒbÑmÚÙt×°àØ)ÕÚYÑBÔAÝYÑ8ÙtÞkÑ¥â)ÑXãbàÓkàÛàÙPä±ÔiØCÒ?ÙtÞkÑ·ÔAÕÕákÚxÔAÕXä°×AÐÚt×AÓ3×iÙÝäbÝÙYÑmåÝæçBèéêDædçBëéRì8íq×AØ)ÝYàÒkÑÚ§Ð×AÚÑãkÔiåÜkÛÑfÙtÞkÑÕXÛTÔAÝtÝYàdîÕÔAÛ	ÜC×,ÝàÙYà×AØ)àØkï:ÙxÔAÝYÖ8×iÐ=ÔiØ¥Ñä!ÑXîRàØbîRÞ)ÔAØ)ÒrÝYäbÝPÙtÑå®ðàÙYÞ¡ÚtÑmÝYÜCÑBÕ`ÙÙY×¡ÔÙxÔiÚtïAÑÙmì§ñÐ¬ÙYÑmÚ5ÙYÞkÑ:àåÔAïAÑfÕ×AÚtÚYÑBÝÜ3×AØCÒbàØ)ïÙY×rÙYÞkÑÒbÑmÝYàÚYÑBÒÕÔAåÑÚxÔ°ÜC×,ÝàÙYà×AØ%Þ)Ô!ÝÓ3ÑÑØÛÑmÔAÚYØ)ÑmÒ	êÔiØCÒÔÐ¬ÙYÑmÚÙYÞ)Ñ~ÕÔAåÑÚxÔÔiØCÒCò1×!ÚÙtÞkÑ8ÙxÔiÚtïAÑÙ:Þ)Ô!ÝÓ3ÑÑmØ¤å×ß!ÑmÒ	êpÔAØ±ÑÚtÚt×AÚfÕ×AØ,ÙYÚt×AÛDßAÑBÕ`îÙY×!ÚÕÔiØ~ÓCÑÑã,ÙtÚtÔ!Õ`ÙtÑmÒ·ÐÚt×Aå ÙtÞkÑ:ÙPðq×rßhàÑmðÝª×AÐ.ÙtÞkÑÙxÔiÚtïAÑÙmìñó ÑmÚY×¥ÑÚtÚt×AÚàåÜkÛàÑBÝ5ÙYÞ)ÔiÙ5ÙtÞkÑÚY×!ÓC×AÙ5ÑmØ)ÒhîRÑXô¸ÑmÕXÙY×AÚ§Þ)Ô!Ý5ÚYÑBÔAÕxÞkÑBÒàÙtÝÒbÑBÝàÚtÑmÒrÜC×,ÝàÙYà×AØ¥ðàdÙtÞ·ÔiØ¡ÔAÕÕákÚxÔAÕXäÚtÑï,ÔiÚxÒbÛÑmÝtÝ.×AÐ=ÕmÔiÛàÓkÚxÔîÙYà×AØõÑÚtÚt×AÚxÝì?ö×ðqÑmßAÑÚBê0ÙtÞkÑmÝYÑrÑmÚYÚt×AÚxÝfàØbâCákÑØ)ÕÑ¥ÙYÞkÑ¡ðÔ1ä°ÙYÞkÑÝYähÝÙYÑmåÕ×AØhßAÑmÚYï!ÑmÝmì³Ì¨Ø¡åÔiØhä8ÕmÔAÝYÑmÝmêkÔiØ)Ò¥ÑBÝÜ3ÑmÕàÔAÛÛä8ðÞkÑmØ¥ÙYÞkÑàØkàdÙtàÔAÛ3ÕmÔiåÑÚxÔ§Ü3×!ÝYàdÙtà×!ØàÝpÐVÔiÚqÔ1ðÔ1äÐÚt×Aå©àdÙxÝ.ÒbÑBÝàÚtÑmÒ×AØ)ÑAê!ÙYÞkÑÙtÔAÚYï!ÑXÙåÔ1äÛÑmÔ1ß!ÑªÙtÞkÑÕmÔiåÑÚxÔf÷)ÑÛTÒ¥×iÐ=ß,àÑðøÒbákÚtàØkïÝÑmÚYß!×AàØkï)êðÞkàTÕxÞÙYÞhá)ÝqÛÑBÔAÒkÝpÙY×ÐVÔAàÛákÚtÑAì=ùk×!ÚpÙYÞ)àÝqÚYÑBÔAÝY×AØIêAàdÙDàÝqàåÜ3×AÚYÙtÔAØ!ÙÙY×¡ÝÙYá)Òbä¡ÙtÞkÑ:ÚY×!Óká)ÝÙYØkÑBÝYÝª×iÐpßhàTÝá)ÔAÛ0ÝÑmÚYß!×AàØkïðàdÙtÞ~ÚtÑmÝYÜ3ÑmÕ`ÙªÙY×ÕÔAÛàÓkÚxÔÙtà×!Ø8ÑÚtÚt×AÚxÝìúàTÝà×AØbîRÓ)Ô!ÝÑBÒ¡ÚY×!ÓC×AÙªÕX×!Ø!ÙtÚY×!ÛIá)ÝYàØ)ï8ÔiØ·ÑmäAÑXîRàØbîÞCÔiØ)Ò¡ÝYähÝÙYÑmåàTÝÕXÛTÔAÝtÝà÷)ÑmÒàØ,Ùt×rÙPðD×¥ïAÚt×AákÜ)ÝæçmûiéêpæçBèéê.æçmëiéüý)þ1ÿ  Vþ
	1ÿ
 !! "#!
$&%'()*+-,
../0(!"!$213!4(356,
7+8,
...9;:=<(3!?>@A((B!$C45EDGF'HID%J($K<(!&FLMB3)@13!
N<POQBR23#5BS@T;)!
U 5VWBX>Q!

YLT ZL1@9-:I<[3!
\>@[!BR2R2!
$(!$]S^B\(4() _
MB645&%'B`M![T $( BIa?9(b-<3(c2($dT $ B@ef9gh(R2!)i52-B!U")3MB]BSW<(![!U"!>Q!
Xj BR2R2!X9
T'9)k>=f>I <PDGHIDml%\nMDGFLH=D%oHI!(!

+@*pqr#7EHI!(!

+Q13(!#9a'![=(B
>s>I <d<(!ktI( "#! 56BS;O@RA4($(c!+(O@Rf4($(c!+3t?9 uf9
1@9OQ<3(R2!Um! h>' <kDGHIDml%[nMDGFLH=D%vHI!((!
+#*pqr#7\H=!
(!X+13(!#9
l-93wQB$(!UL@>I <xZLTQH@_T ZL1POQ<3MB]!$(!Uyz/r#q,+13(!#9
V (4)<(!=D{!RJD$(! |3![l,
qr#7M_G7.}~A^..#mq*.,
/M_{~A9
ÔiØCÒ C8
	1ÿ:ÕX×AØ,ÙtÚY×!ÛÝYähÝÙYÑmåÝìªÌ¨Ø~Ôý)þ1ÿ  Vþ3;
	MÿM:Õ×AØbîÙYÚt×AÛ5ÝäbÝÙYÑmå¥êÙtÞkÑuàØkÜkábÙ¥àÝ¥ÕX×!åÜkábÙYÑBÒ%àØ%ÙtÞkÑ~ë8íDÔAÚÙtÑmÝYàÔAØÝYÜ)ÔAÕÑæ èiéA¬Ð×!ÚÙYÞ)àÝÚtÑmÔ!Ý×!ØIêhÙYÞ)àÝÔAÜkÜkÚt×!Ô!ÕxÞ¥ÕmÔiØ¥ÓCÑÕmÔiÛÛÑBÒ
  Tÿkÿ  þ `ìkÞkÑÜ3×!ÝYÑ×iÐCÙYÞkÑÙxÔiÚtïAÑÙ=ðàÙYÞÚtÑmÝYÜCÑBÕ`Ù0Ùt×§ÙYÞkÑÕÔAåÑÚxÔfàTÝÑBÝPÙtàåÔiÙYÑmÒ¥ÐÚt×Aå àåÔAïAÑ§ÐÑBÔÙYá)ÚYÑBÝÕX×!ÚYÚtÑmÝYÜC×!Ø)ÒbàØkï:ÙY×ÙYÞ)ÑÜCÑmÚtÝYÜ3ÑmÕ`Ùtàß!ÑÜkÚt×PÑmÕXÙYà×AØ¡×iÐ³ÙYÞ)ÑÙtÔAÚYï!ÑXÙàØ¡ÙYÞkÑàåÔiï!ÑAìqÏábîåÑÚt×Aá)ÝqåÑXÙtÞk×bÒkÝ.ÑãbàÝÙqÙt×ÚtÑmÕ×ßAÑÚpÙYÞkÑ5ÜC×,ÝÑª×iÐÔAØ×AÓWPÑmÕ`Ù]VÝYÑÑæ é¸Ð×AÚÑXãkÔAå:Ü)ÛÑ(`ì[ÞkÑäÔAÚYÑ5ÔiÛÛ¸Ó)ÔAÝYÑmÒ8×AØÙtÞkÑ5Ö,Ø)×ðÛÑBÒbïAÑª×iÐÔÜ3ÑÚYÐÑmÕ`Ù0ï!Ñ×AåÑÙYÚtàÕ.å:×bÒbÑmÛb×iÐCÙYÞkÑ×AÓWPÑmÕ`Ù0ÔiØCÒØkÑBÕXÑBÝYÝYàdÙxÔÙtÑDÔ5ÕÔAÛdîàÓkÚtÔiÙYÑBÒ:ÕmÔiåÑÚxÔ5ÙY××AÓbÙxÔiàØ:á)Ø,Ó)àÔ!ÝÑBÒÚYÑBÝákÛÙtÝmì\pßAÑmØàdÐIÔÕÛ×,ÝÑBÒÛ×,×!ÜÕX×AØ,ÙtÚY×!ÛpàÝá)ÝÑBÒ	ê³ðÞkàÕxÞåÔAÖAÑmÝÙYÞkÑ8Õ×AØhßAÑmÚYï!ÑØ)ÕÑf×AÐÙYÞkÑÝYähÝÙYÑmå Ü3×!ÝtÝàÓkÛÑfàØ~Ü)ÚYÑBÝÑmØ)ÕXÑ:×iÐÕÔiÛàÓkÚtÔiÙYà×AØ~ÑÚtÚY×!ÚtÝmêCàÙÝYÑÑåÝÙY×fÓCÑªàåÜ3×!ÝtÝàÓkÛÑÙY×:ÔiØ)ÔAÛä ó ÑÙYÞkÑ5ÝPÙxÔiÓkàÛàÙPä×iÐ	ÙtÞkÑªÝYäbÝPÙtÑå¡ì0ÎªØÙYÞ)Ñ:×AÙYÞkÑmÚ§Þ)ÔiØ)ÒIê	àØ°ÔiØJ C8
	1ÿÕX×AØ,ÙtÚY×!Û³ÝYäbÝPÙtÑå¡ê¸ÙYÞkÑàØbîÜkábÙàTÝÕX×AåÜkákÙYÑmÒ±àØ±ÙYÞkÑuè-àåÔiï!ÑrÝYÜ)ÔAÕÑ¬Ð×!Ú:ÙYÞkàTÝÚYÑBÔAÝY×AØIêÙYÞ)àÝqÔiÜkÜkÚt×!Ô!ÕxÞfÕmÔiØÓCÑªÕÔiÛÛÑmÒ   Tÿkÿ  þ æBéRìÌ¨Øï!ÑØbîÑÚxÔiÛêiàåÔiïAÑîÓCÔAÝYÑmÒßhàTÝáCÔiÛkÝYÑÚtßA×AàØkïªàÝ0ÖhØk×ðØfÙY×§Ó3ÑÚY×!Óká)ÝÙ0Øk×iÙ×AØ)Ûä·ðàÙYÞ°ÚtÑmÝYÜCÑBÕ`Ù5ÙY×·ÕÔAå:ÑmÚtÔ8ÓkábÙÔAÛÝY×8Ùt×rÚt×AÓ3×iÙÕÔAÛàÓkÚxÔÙtà×!ØÑÚtÚt×AÚxÝ.æ éRìö×ðDÑß!ÑÚBêmàÙtÝ=Õ×AØhßAÑmÚYï!ÑØ)ÕÑ0àÝÙYÞ)Ñ×AÚtÑXÙtàÕmÔiÛÛä§ÑmØ)Ýá)ÚYÑBÒ×AØ)Ûä·àØ~ÔrÚYÑmïAà×AØ!á)àdÙtÑÒkàÕXá)ÛdÙ§ÙY×¡ÒbÑÙYÑÚtåàØ)Ñ:ÔAØ)ÔiÛä,ÙYàTÕÔiÛÛäÔiÚt×Aá)Ø)Ò¡ÙYÞ)ÑÒkÑmÝYàÚtÑmÒ·Ü3×!ÝYàÙYà×AØIìEpãkÕXÑÜkÙªàØ~ß!ÑÚtä¡ÝYàå:Ü)ÛÑÕÔ!ÝÑBÝêÙYÞ)ÑÔiØ)ÔAÛäbÝYàÝ×AÐ=ÙYÞkÑÝÙtÔAÓkàÛàÙPä8ðàÙYÞuÚtÑmÝYÜ3ÑmÕ`ÙÙt×8ÕÔAÛàÓkÚxÔÙtà×!ØrÑmÚîÚt×AÚxÝfÝYÑÑmåÝ:Ùt×~Ó3Ñ·àå:Ü3×!ÝtÝYàÓkÛÑAêDÝàØ)ÕÑrÙtÞkÑ·ÝäbÝÙYÑmå àÝÕ×AákÜkÛÑmÒÔiØCÒ8Øk×!ØbîRÛàØkÑmÔAÚmì
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åsë&á)ÜkÜCÑmÚ.ÙtÚYàTÔiØ)ïAákÛTÔiÚpåÔiÙYÚtàdã`ê,ðDÑÞ)Ô1ßAÑÓ3ÑÑmØ8ÔiÓ)ÛÑÙY××!ÓbÙtÔAàØ¥ÙYÞ)Ñ§Ð×AÛÛ×ðàØkï:ÚYÑBÝákÛÙmüñ j xþ3X¿v2ò5Û×AÓCÔiÛIÔAÝYähåÜbÙY×AÙYàTÕ5ÝÙtÔAÓkàÛàÙPäWvÞ)Ñ Òbàô3ÑmÚYÑmØbîÙYàTÔiÛÝYäbÝPÙtÑå Vë,è-àÝfïAÛ×AÓ)ÔAÛÛäÔAÝYähå:ÜkÙY×iÙtàÕmÔiÛÛäÝÙtÔAÓkÛÑ!ê0×AØkÛäàÐÕX×!Ø)ÒbàÙYà×AØ)Ý#ë¢hqÔAÚYÑ§ß!ÑÚtàd÷)ÑBÒ	êkÔiØCÒ8àÐó Ý 8 * 8 * L 8 0 8 0 îô ¡ 8 * 8 * î 8 0 8 0 £
f L ¡ 8 * 0 8 * î  8 * 0 8 * 8 0 8 0 £
f
ï 
VëØ-ó H Ý ó Lç2îõ  ó îõç f LÔSwSx¶îÒZ#"Ô f Pç=L ö f ¶ïJ Vë88ó fxÝ ó Lç2î÷  ó îõç f LøÔÖÒQ É Ô f ïJ Vëhák2ð ÔÖwSx2îÒZ#"ÔêLùdç2îð\ù  f ÔÖÒZ#Ô fkúaf  ö@û>ð ó H ó f Vë88ðÞkÑmÚYÑ ö¡ÝõÙxÔiØIüf.àÝqÙYÞ)ÑÙtÔAØkïAÑmØ,Ùq×iÐÙYÞkÑ5ßhàÝYà×!Ø8ÔiØ)ïAÛÑü  ö¥àTÝÙYÞ)ÑåÔiãbàåfákå®ßÔiÛákÑ×iÐ ö¡Ý ÷ ; f L < f ÔiØ)Òúgf  öQAÝ èL ö f L ÷ ö f  ö f L¢hè Pç=L ö f ÖB Vë!û8ÞkÑfÜ)ÚY×h×iÐqàÝ5ïAàßAÑmØàØ¤æçØéì ÇÑXÙá)Ý5Øk×iÙtÑÙtÞ)ÔÙ§ÙtÞkÑmÝYÑ:ÝYáîÕXàÑØ,Ù§ÕX×AØCÒbàdÙtà×!Ø)ÝªÑØ)ÝYákÚtÑÙYÞkÑ:ÒbÑmÕÚYÑBÔAÝYàØ)ï×iÐtÔ#ë!Ô5ÔiÙªÑBÔAÕxÞuàÙYÑmÚîÔÙtà×!ØIêbÓkábÙÒb×:Øk×AÙÑmØ)ÝYákÚYÑªÙYÞCÔÙÙYÞkÑ5ÙxÔiÚtïAÑXÙðàÛÛ	ÚtÑåÔiàØ8àØrÙYÞkÑÕÔAåÑÚxÔ8÷CÑÛTÒ~×AÐß,àÑðê³ÝàØ)ÕÑÝá)ÕxÞÔ·Õ×AØ)ÝÙYÚxÔiàØ,Ù§àTÝØk×AÙÙtÔAÖAÑmØàØ!Ùt×ÔAÕÕ×AákØ,Ù0àØÙtÞkÑÜC×,ÝàÙYàßAÑmØkÑmÝtÝ=×iÐ3åÔÙYÚtàãUåsëhXìÌ¨Ø:ÐVÔ!Õ`ÙmêAðqÑÕÔAØfÑmßAÑmØØk×AÙ=Ó3ÑÝYákÚYÑqÙYÞCÔÙ=ÙYÞkÑÚtÑXÐÑmÚYÑmØ)ÕXÑDÜ3×AàØ!Ù0ðàÛÛCÔiÛðDÔ1äbÝÓCÑßhàÝYàÓkÛÑ!êAÝYàØ)ÕÑÙYÞkÑÒkÑmÕXÚtÑmÔ!ÝÑD×iÐoÔë\Ô.Òb×hÑmÝ=Øk×AÙpØkÑmÕÑmÝtÝYÔAÚYàÛäàåÜkÛäÙYÞ)ÑDÒbÑBÕXÚtÑmÔ!ÝÑq×iÐÔS?8î?JÊ ÔìñÝ=ÔAÛÚtÑmÔ!Òbä5ÝÙtÔiÙYÑBÒ	êÙYÞ)ÑqßhàTÝàÓkàÛàÙPäÕX×!Ø)ÝÙYÚxÔiàØ!Ù5ðàÛÛ=ÓCÑfÙtÔAÖAÑmØàØ!Ùt×rÔ!ÕÕX×!ákØ,ÙªàØ°ÍbÑmÕ`Ùtà×!ØuúÌYÌ`ìEÞkÑïAÛ×AÓCÔiÛ.Ô!ÝähåÜbÙY×AÙYàTÕÝÙtÔiÓ)àÛàdÙPä°àTÝÞk×ðDÑß!ÑÚàØ,ÙYÑÚtÑmÝÙYàØkïÝYàØ)ÕXÑràdÙàå:Ü)ÛàÑmÝªÙYÞCÔÙbÔë\Ô1ê	ÔiØCÒuÞkÑmØ)ÕXÑÔÜÔê	ðàÛÛ=Øk×iÙ§Þ)Ô1ß!ÑfÔiØ×!ÝtÕXàÛÛTÔîÙY×!ÚYäÓCÑmÞ)Ô1ßhà×!ÚmìL××!ákÚpÖhØk×ðÛÑmÒbï!ÑAê1ÙYÞ)Ñ×AÚtÑåÝçÔAØ)Òè5ÔiÚtÑÙYÞkÑ÷)ÚxÝPÙpÔAØ)ÔiÛä,ÙYàTÕÔiÛhÚtÑmÝYákÛÙtÝ=×iÐCÙYÞkÑÝÙtÔAÓkàÛàÙPä×iÐ¸ÔiØhäßhàÝYá)ÔAÛhÝYÑÚtßA×!àØ)ïÝtÕxÞkÑåÑÔiÓkÛÑ:ÙY×uÕ×AØ,ÙYÚt×AÛ³ÙYÞ)ÑË¥ÕmÔiåÑÚxÔ¥Ò	ì ×Cì ÐPìàØLÜkÚYÑBÝÑmØ)ÕXÑ×AÐÕÔAåÑÚxÔfÕmÔiÛàÓkÚxÔÙtà×!ØrÑmÚYÚt×AÚxÝmìíq×AØ)ÒbàÙYà×AØCÝEVëØ1î¨ë-ÕÔAØ·ÓCÑ:ÔiØ)ÔAÛä ó ÑBÒ¡àØ×AÚxÒbÑÚÙY×8ÞCÔ1ßAÑÔiØÔiÜ)ÜkÚY×1ãbàåÔÙYÑàÒbÑBÔ?×AÐÙYÞkÑ°ÕX×!ØhßAÑÚtïAÑmØ)ÕXÑuÒk×AåÔiàØIìö×ðDÑßAÑmÚmêÙYÞ)ÑärÒkÑÜ3ÑØ)Ò¡×!Ø9ÒZ# ÔAØ)Ò9á VðÞkàTÕxÞ¡ÒkÑÜ3ÑØ)ÒkÝ×AØ¥ÙYÞkÑÚt×iÙxÔÙtà×!ØÔãbàTÝlqê=ÔAØ)Ò~ÙYÞhá)Ý×AØ°ÙYÞ)Ñ8ÕXákÚtÚtÑØ,ÙÕÔAå:ÑmÚtÔ¡Ü3×!ÝYàÙYà×AØ;XìrÌ¨Ø×!ÚîÒbÑmÚÙt×rÝYàåÜkÛàdÐä¡ÙtÞkÑÔiØ)ÔAÛäbÝYàÝmêCðDÑØ)×ð¦ÜkÚYÑBÝÑmØ,ÙÙYÞkÑfÐ×AÛÛ×ðàØkïÕX×!ÚY×!ÛÛTÔiÚtäðÞk×!ÝYÑ§ÜkÚt×,×AÐàTÝïAàßAÑmØràØædç(Ø1éRìi þYþ3^3Öýµ2ò5Û×AÓ)ÔAÛÔAÝYähåÜbÙY×AÙYàTÕ5ÝÙtÔAÓkàÛàÙPäWµÞkÑøÒbàô3ÑmÚYÑmØbîÙYàTÔiÛÝYäbÝPÙtÑå Vë,è-àÝfïAÛ×AÓ)ÔAÛÛäÔAÝYähå:ÜkÙY×iÙtàÕmÔiÛÛäÝÙtÔAÓkÛÑ!ê0×AØkÛäàÐÕX×!Ø)ÒbàÙYà×AØ)Ý#ë¢hqÔAÚYÑ§ß!ÑÚtàd÷)ÑBÒ	êkÔiØCÒ8àÐó ïJ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8ó x Ý ó Lç2î õ  ó îõç f L ) fH ç=L ö f fï 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ó ÿ Ý çè | ) x L ) î ô  ) x L )  f îõ¢ 8 f* 8 f* 8
f0 8 f0 ) H Ý ÔÖw f î"ÒZ# HH ÔêLÔSÒQ'ÉaÔ) f Ý ÔÖÒZ# HH ÔêLA÷ ç=LøÔÖÒQLÉgÔ f) x Ý 8 f* 8 f* L 8
f0 8 f0)  Ý ¡ 8 * 0 8 * î  8 * 0 8 * 8 0 8 0 £
f B
ÞkÑmÝYÑÝáÕàÑmØ!ÙÕ×AØ)ÒkàdÙtà×!Ø)ÝÔiÚtÑ§å:×!ÚYÑ§ÚtÑmÝÙYÚtàÕXÙYàßAÑªÙYÞ)ÔAØ¥ÙYÞkÑÕX×!Ø)ÒbàÙYà×AØ)Ý8àåÜ3×!ÝYÑmÒÓhä ÞkÑ×!ÚYÑmå èkì ö×ðDÑßAÑmÚmêDÙtÞkÑmÝYÑuØkÑmðÕX×!Ø)ÒbàÙYà×AØ)Ý0Òk×5Ø)×iÙ.ÒbÑmÜCÑmØ)Ò:×AØfÙYÞkÑÔiãhàTÝ³×iÐ¸ÚY×AÙtÔiÙYà×AØlqê!ÔAØ)ÒÙYÞkÑÑÚtÚt×AÚ=ÒQ É ×AÐIÙYÞ)ÑÜkÚtàØCÕXàÜ)ÔiÛ3ÜC×!àØ,ÙàÝDÝYÑÜ)ÔAÚtÔiÙYÑmÒ:ÐÚt×Aå©ÙtÞkÑªÑmÚYÚt×AÚÒZ# HÁH ×iÐqÙYÞkÑÜ)àdãbÑÛ0ÛÑØ)ïiÙYÞCÝìCÞkÑÔiØCÔiÛähÝYàTÝàTÝ§ÙYÞhá)ÝÝYàå:Ü)Ûà÷)ÑmÒÑß!ÑØ¥àdÐ³ÙYÞ)ÑÕX×AØCÒbàdÙtà×!Ø)ÝÝYÑÑåå×AÚtÑ§Õ×AåÜkÛÑXã	ì
ÇIÑXÙáCÝ÷)ÚxÝPÙÔAØ)ÔiÛä ó ÑÕX×!Ø)ÒbàÙYà×AØG¢8qàØ¡å×AÚtÑÒbÑÙtÔiàÛTÝìkÞkàTÝÕX×!Ø)ÒbàÙYà×AØ¡àTÝÑ,ákàß1ÔAÛÑmØ,ÙDÙt×ÙYÞkÑ§Ð×!ÛÛ×ðàØkïf×!ØkÑAü¡ 8 * 08 * 8 * 8 * î  8 * 0 8 * 8 0 8 0 £
f ûJ¢ 8 * 8 * 8 0 8 0 B m¢!ë8ÍhàØ)ÕXÑÕ×iÙ(2,Q?Ý	
 
 VÝYÑÑPVë
XêkðqÑÞCÔ1ßAÑ¡ ÕX×iÙ2,Q 8 * 8 * î°ÕX×AÙ  ,@ 8 0 8 0 £
f û¢ 8 * 8 * 8 0 8 0 m¢-¢ÇIÑÙá)Ý§Øk×iÙtÑeÒ,Ý  ,¡î_,°ÙtÞkÑÑÚtÚY×!ÚªåÔ!ÒbÑ×iÐ.ÙtÞkÑÑmÝÙYàåÔÙYà×AØ×iÐ0ÙtÞkÑfÔAØkïAÛÑ¤,ìªÌ¨ØuïAÑmØkÑÚxÔiÛêkÙtÞkÑfÑBÝPÙtàåÔiÙYÑmÒÔiØkï!ÛÑ  ,LàTÝÝYÑXÙªÙY× Xièkì&¦LÑfÝYÞk×ðøØk×ðøÙYÞ)ÔiÙÙtÞkàÝ5ÕxÞk×!àÕÑÒb×hÑmÝØk×iÙ5Þ)Ô1ßAÑÔïAÚtÑmÔÙàØbâ)ákÑmØ)ÕXÑ×!Ø°ÙYÞkÑrÝPÙxÔiÓkàÛàÙPäL×iÐDÙYÞkÑ¥ÝäbÝÙYÑå¡ì¥Ì¨Ø)ÒbÑmÑmÒ	ê=ðDÑÙYÞhá)ÝÞ)Ô1ß!ÑÕX×AÙÁ ,@&Ýäkê¸ÕX×AÙ2,QdÝ ÕX×AÙÁ ,îcÒ,QdÝ ÕX×iÙ(¥ XAè]îcÒ,QdÝÙtÔAØIÒ,QÔAØ)Ò¥ÕX×AØCÒbàdÙtà×!ØG¢-¢hDÕÔiØ¥Ó3ÑðÚYàÙÙtÑØ·ÔAÝ
ÙtÔAØ f 2Ò,Q@û¢  8 * 8 0 8 08 * ù Ò,ù¢û¤ÔAÚtÕXÙtÔiØ ¡ è 8 0 8 0 X 8 * 8 * £ Bm¢Ø-Ì¨Ø~ù³àï)ì=Øbê3ÙtÞkÑÓC×!ákØ)ÒkÝªÐ×AÚeù Ò,ù3ÔAÚYÑfÜkÛ×AÙÙtÑmÒ~ßAÑÚxÝYá)ÝÙtÞkÑfÚxÔÙtà×8 * X  8 * ×!ØuÙYÞ)ÑãÔiãhàTÝ§ÔiØ)ÒßAÑmÚtÝYá)ÝÙtÞkÑÚtÔiÙYà× 8 0 X  8 0 ×AØÙYÞkÑ:äÔãbàTÝìrùkÚt×Aå ÙtÞkàÝ÷)ïAá)ÚYÑ!êIðqÑ×!ÓbÙtÔAàØAù Ò,ùûöAëgì:àÐqÙtÞkÑÚxÔÙYà×!ÝÔiÚtÑuðDÑÛÛªÑBÝPÙtàåÔiÙYÑmÒIì Ì¨ØÙYÞkÑ~ðq×!ÚtÝÙrÕX×!Ø)ÝYàÒbÑmÚYÑBÒÕÔ!ÝÑ!êðÞkÑØÙYÞ)ÑrÑBÝPÙtàåÔÙtÑmÒÚxÔÙtà×~àÝ  8 * X  8 0 ÝçZXØ·ÔAØ)Ò°ÙtÞkÑrÚtÑmÔAÛ.ÚxÔÙtà×uàTÝ8 * X 8 0 ÝíØ¡ðÞkàTÕxÞ·ÕX×AÚtÚtÑmÝYÜC×!Ø)ÒkÝDÙY×Ô:ÚtÑmÕXÙtÔiØ)ïAákÛTÔiÚÜkàãbÑÛIðàÙYÞÙYÞ)ÑfãhîRÛÑmØkïiÙtÞu÷)ß!ÑÙtàåÑBÝÙtÞkÑä,îÛÑØkïAÙYÞ;Xê	ðqÑ:Þ)Ô1ß!Ñ9ù Ò,ùqû èAè	ì1ìùk×!Ú.Ô§å×AÚtÑÕX×!å:å×!ØÕmÔiåÑÚxÔ5ðàdÙtÞ 8 * X 8 0 ÝëgX(¢)êAàdÐ  8 * X  8 0 Ý¢gXië§ÙYÞ)ÑØ^ù Ò,ùaû Ø-	ìê,ðÞ)àÕxÞ8ÝYÑÑmåÝpàå:Ü3×!ÝtÝYàÓkÛÑÙt×Øk×AÙqÝtÔÙYàTÝÐäAì
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ÇIÑXÙáCÝØk×ð ÔAØ)ÔiÛä ó ÑÕX×!Ø)ÒbàÙYà×AØçG¢CçXìµÞkàTÝÕX×!Ø)ÒbàÙYà×AØ°ÕÔiØÓ3ÑðÚYàÙÙtÑØ·ÔAÝÔ32w f îÒZ# HÁH IÔêLÔSÒQ'ÉaÔûè þ ó X õ ç=L ö f G¢8ðÞkàTÕxÞ¡àåÜkÛàÑBÝüÔÖÒQ É Ô$û%è þ ó X õ ç=L ö f î>ÔwSf&î"ÒZ# HH ~ÔQB G¢Ì¨Øù³àïCì8)êiÙYÞ)ÑÓC×!ákØ)ÒkÝpÐ×AÚtÔSÒQ É ÔÔiÚtÑÜkÛ×iÙÙtÑmÒß!ÑÚxÝá)Ý0ÙYÞkÑÚxÔÙtà×8 * X  8 * ×!ØuÙYÞ)ÑãÔiãhàTÝ§ÔiØ)ÒßAÑmÚtÝYá)ÝÙtÞkÑÚtÔiÙYà× 8 0 X  8 0 ×AØÙYÞkÑ:äÔãbàTÝ?VàØf×AÚxÒbÑÚ	Ùt××!ÓbÙtÔAàØ§ÙtÞkÑmÝYÑ.ÚtÑmÝYákÛÙtÝmêBðDÑ.ÞCÔ1ßAÑ.ÝYÑXÙ öÝoB ë8¢)êðÞkàTÕxÞ:Õ×AÚtÚYÑBÝÜ3×AØCÒkÝIÙt×ÔªÕmÔiåÑÚxÔðàÙYÞÔ§è ì ßhàTÝà×AØ:ÔiØkï!ÛÑ!êiÔiØ)ÒÒ,JÝègì#XìrÌ¨Ø°ÙtÞkÑðq×!ÚtÝÙÕX×!Ø)ÝYàÒbÑmÚYÑBÒ~ÕmÔAÝYÑAêðÞkÑØ 8 * X  8 * Ý¢BØLÔiØ)Ò 8 0 X  8 0 Ý è~ÙYÞkÑmØMÔÖÒQ É Ôû ¢B ¢-¢)ìÍbàØ)ÕÑ_ÔÖÒQ É ÔÝ÷  ; fÉ L  < fÉ ê	ÙtÞkàÝ§åÑBÔiØ)Ý5ÙtÞ)ÔÙ§ÙYÞ)Ñë8ßAÑBÕ`ÙY×!Ú5Ô!ÝYÝY×bÕXàTÔÙtÑmÒuðàÙYÞÙYÞ)Ñ8ÑmÝÙYàåÔÙtÑmÒÜkÚtàØ)ÕXàÜ)ÔiÛqÜC×!àØ,Ù:åá)ÝÙfÓ3Ñ8àØ±ÔuÕ×AØkÑ×AÐÔiØkï!ÛÑü É û%è¢gìì
ÞkÑÜkÚtÑßhà×Aá)ÝªÕX×!Ø)ÒbàÙYà×AØ)Ý5ÔiÚtÑE,ákàÙYÑÑBÔAÝYä¥ÙY×rÝtÔÙtàÝÐäAì5ö×ðîÑß!ÑÚBêÙYÞ)ÑÝPÙxÔiÓkàÛàÙPä Òk×AåÔiàØàÝØ)×iÙ¤ÝY×¦ÛÔAÚYï!ÑõÝYàØ)ÕXÑÕ×AØ)ÒkàdîÙYà×AØäm¢,è8:åá)ÝÙrÔiÛTÝY×ÓCÑuß!ÑÚtàd÷CÑmÒ	ì ÞkàTÝÛÔ!ÝPÙ¥ÕX×AØCÒbàdÙtà×!ØÕÔiØÓ3ÑðÚYàÙÙtÑØ·ÔAÝÔÝYÑmÕX×!Ø)Ò¥ÒbÑï!ÚYÑmÑªàØkÑ,á)ÔAÛàÙPä¸ü
 f~ð f L  H ðL  É ûJ G¢8ðÞkÑmÚYÑ
 fòÝ þ è  ) H î~ ú Pç¶îOðW
 f ) ff ú f  ö=õ ó!ÿ Lç2î ÷  ó!ÿ î¤ç( f L¢æÔSÒZ# HÁH Ô f ÔÖÒQ É Ô f
 H Ý è þ è~ ú Pç¶îð# ) H î~ ú çfîOðWX ) ff ú f  ö=õ ó!ÿ Lç2î ÷  ó!ÿ î¤ç( f L¢æÔÖÒZ# HH Ô f ÔÖÒQLÉ	Ô f î ó f ó x
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ÞkÑÝY×AÛábÙYà×AØ¥×iÐ¶G¢8DàTÝ
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[¤h3ý ·1Ì¼¦LÑ÷)ÚtÝÙÕX×!Ø)ÝàTÒbÑmÚÔrÜ3ÑÚYÐÑmÕXÙÕÔAå:ÑmÚtÔ¡ÕmÔiÛàÓkÚxÔîÙYà×AØÔiØCÒf×!ÓbÙtÔAàØfÙYÞ)ÑDÜ3×!ÝtÝYàÓkÛÑÓC×!ákØ)ÒkÝ0Ð×AÚ YÊ~XYhÊiìÌ¨Ø:ÙtÞ)ÔÙpÝYàå:îÜkÛÑÕÔAÝYÑAê	ðDÑ:Þ)Ô1ßAÑ¤ÒZ# HÁH Ý]w f êqÒQ'ÉPÝ s ê ó Ý ó H Ý ó f Ý©èbêó ÿ Ý ç§ÔAØ)ÒðËÝ  P RPSR ì.íq×AØ)ÒkàdÙtà×!Øm¢,è8qÕmÔiØrÙYÞhá)ÝÓ3ÑðÚtàdÙYÙYÑØ
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ÞkÑÕ×AÚtÚYÑBÝÜ3×AØ)ÒkàØkï:Ý×!ÛákÙYà×AØ¡×iÐ¶G¢!ûqàÝ
ç=L¤è ç¶î ÷ ú f  ö=\Lçú f  ö= û  YÊY Ê û'ç=L±è çL ÷ ú f  ö=qLçú f  ö@ BKØbç
ÞkÑÙPðq×Ó3×Aá)Ø)ÒkÝÔAÚYÑÜkÛ×AÙÙtÑmÒ·àØù³àïCì@ßAÑÚxÝYá)Ý ö=ìùkÚt×AåÙYÞkàTÝ÷)ï!ákÚYÑ!ê1àdÐkðDÑ.ÕX×!Ø)ÝYàÒbÑmÚ	Ð×AÚÑXãkÔiåÜkÛÑ.ÔÕmÔiåÑÚxÔðàÙYÞÔè-	ì0ß,àTÝYà×!ØÔiØ)ïAÛÑÚ¬ÙYÞ)ÑØ ö Ý ¢B ë--¢XêIÙYÞ)ÑrÝÙtÔiÓ)àÛàdÙPäLÕX×!Ø)ÒbàÙYà×AØàTÝßAÑmÚYà÷)ÑBÒàÐd¢Bè3¢û YÊQXZYÊ9û ¢BèAèbì¥ÌRÐÙYÞ)ÑÚYÑBÔiÛ.ÒkàÝÙtÔAØ)ÕXÑbYÊàTÝ¼Ø-·ÕXå¡êÙYÞ)ÑÝäbÝÙYÑå¯ðàÛÛÔAÝYähåÜbÙY×AÙYàTÕÔiÛÛäÕX×AØhß!ÑÚtïAÑÐ×!ÚÔiØhäàØkàÙYàTÔiÛIÜ3×iîÝYàdÙtà×!ØràØ¥ÙYÞkÑ5ÙtÔ!ÝÖrÝÜ)Ô!ÕXÑ5àdÐ  YÊ5àÝÕxÞ)×!ÝYÑØ8Ó3ÑXÙPðDÑÑmØ~ç1è:ÔiØ)Ò¡èbç!çÕXå¡ìkÞkàTÝDÚYÑBÝá)ÛdÙÒbÑX÷CØkàdÙtàß!ÑÛäßÔiÛàÒkÔiÙYÑBÝ.ÙtÞkÑ§ÚY×!Óká)ÝÙYØkÑBÝYÝq×iÐ×AákÚÕX×!Ø,ÙYÚt×AÛ	ÝYÕxÞ)ÑåÑàØ¡ÔiÓCÝÑmØ)ÕXÑ§×iÐ0ÕÔAåÑÚxÔfÕmÔiÛàÓkÚxÔÙtà×!Ø8ÑmÚYÚt×AÚxÝì
£·×AÚtÑ×ß!ÑÚBêiÝàåàÛTÔiÚqÚYÑBÝákÛÙtÝ.ÕÔiØÓ3Ñ×!ÓbÙtÔAàØ)ÑmÒÓhä:Õ×AØ)ÝYàTÒbÑÚtàØ)ïÕÔAåÑÚxÔÕÔiÛàÓkÚtÔiÙYà×AØ%ÑÚtÚt×AÚxÝìøÍhàØCÕXÑ~Õ×AØ)ÒkàdÙtà×!ØäG¢,è8ÒbÑmÜCÑmØ)ÒkÝ×AØ¥ÙtÞkÑ§÷)ßAÑÕmÔiåÑÚxÔ:àØ,ÙtÚYàØ)ÝYàÕ§Ü)ÔAÚtÔAåÑXÙYÑmÚtÝmêhðqÑ§÷CÚtÝÙÝPÙtá)Òbä8ÙYÞkÑÝÙtÔiÓ)àÛàdÙPäðàdÙtÞLÔr÷kãbÑmÒ"ÒZ# HÁH ÔiØ)ÒLÔrß1ÔAÚYàTÔiÓ)ÛÑUÒQ É êÔAØ)Ò~ÔiÐ¬ÙYÑmÚmêðàÙYÞ¤ÔßÔiÚtàÔAÓkÛÑÒZ# HÁH ÔAØ)Ò?Ô·÷)ãhÑBÒcÒQLÉ!ìLÌRÙfåfá)ÝPÙÓ3Ñ8Øk×AÙYÑmÒÙYÞCÔÙmê)àdÐ ] %$ Þ q q , ã'& êkÙYÞkÑmØGð   Y Ê XZY Ê è!ÒZ#uì[¤h3ý ·¼	Ì.ÌRÐ=ðqÑÕX×!Ø)ÝYàÒbÑmÚ 8 * X  8 * Ý 8 0 X  8 0 Ý¦ç+B ØVðÞkàÕxÞåÑmÔAØ)Ý'Ø-(ÑÚtÚY×!ÚI×AØÑBÔAÕxÞÜkàãbÑÛ,ÛÑmØkïiÙtÞ;IÔAØ)ÒÒ,vÝíØ+ìiêBÙYÞkÑ.ÙPðq×ÕX×!ÚYÚtÑmÝYÜ3×AØ)ÒbàØkïÓ3×Aá)Ø)ÒkÝ5ÔiÚtÑÜkÛ×iÙYÙYÑmÒàØ~ùàï)ì@)ì5ù)×AÚ5ÑXãkÔiåÜkÛÑAêàÐßÔÖÒQLÉgÔxÝ B 8Ø¡VðÞkàTÕxÞÕX×!ÚYÚtÑmÝYÜC×!Ø)ÒkÝÙY×rÔ8ÕX×AØ)ÑðàÙYÞ~ÔvØ+ìÔiØ)ïAÛÑ`ê3ÙtÞkÑØ¢B ¢ØûCð"û©ç+Bbì§Ì¨Ø×AÚxÒbÑmÚÙt×8×AÓkÙtÔiàØ~Ô¥ÝYàåÜkÛÑÚàØ!ÙtÑÚtÜkÚtÑXÙtÔiÙYà×AØ·×AÐ³ÙtÞkàTÝªÕ×AØ)ÒbàÙYà×AØêCðDÑÝYákÜkÜ3×!ÝYÑØk×ð'ÙYÞ)ÔiÙßð  YÊIXYhÊðÞkàTÕxÞåÑmÔiØCÝ0ÙYÞCÔÙpÙtÞkÑØk×!ÚYåÔiÛkÙY×§ÙYÞ)ÑÚtÑXÐÑÚtÑØCÕXÑÜkÛTÔiØkÑàTÝ ]  $ Þ q q , ã'& `ì¥ÌRÐÙYÞkÑÚtÑmÔAÛpÒbàTÝPÙxÔiØ)ÕÑbYhÊàÝfÔiï!ÔAàØØÕXå¡êhÙtÞkÑ5ÝYäbÝPÙtÑåvðàÛÛ	Ô!ÝähåÜbÙY×AÙYàTÕÔAÛÛäÕX×AØhß!ÑÚtïAÑÐ×AÚÔAØ,äàØkàÙYàTÔiÛÕÔAåÑÚxÔÜ3×!ÝYàdÙtà×!Ø¡àdÐß YhÊ§àÝÕxÞk×,ÝÑmØrÓ3ÑXÙPðDÑÑmØuèië:ÔiØ)Ò¡8ØfÕXå¡ì[¤h3ý ·¸+Ìv¦~Ñ¥÷kã?Ø)×ð ÔÖÒQ É Ô¡Ý¿¢B -hØVðÞkàTÕxÞ¤ÕX×!ÚYÚtÑXîÝYÜC×!Ø)ÒkÝÙY×§ÔªÕ×AØkÑDðàÙYÞfÔfç){ `* ÔiØkï!ÛÑ(IÔiØCÒÔiï,ÔiàØÒ,¡ÝoØ) `* ìÞkÑákÜ)ÜCÑmÚpÔiØ)ÒfÛ×ðDÑÚ=Ó3×AákØCÒkÝ=Ð×AÚoðfÔiÚtÑÜkÛ×iÙÙtÑmÒ:àØ:ù³àï)ìAû5ßAÑmÚîÝYá)Ý¸ÙYÞ)ÑpÚtÔiÙYà× 8 * X  8 * ×!Ø5ÙYÞkÑ0ãÔãbàTÝ	ÔiØ)Ò§ß!ÑÚxÝáCÝ3ÙYÞkÑpÚxÔÙtà× 8 0 X  8 0×AØÙYÞkÑäÔiãbàÝmìù)×AÚ0ÔªÕ×Aåå×AØ:ÕÔiåÑmÚtÔªðàdÙtÞ 8 * X 8 0 Ýë	X(¢CêðqÑ×AÓkÙtÔiàØ¼B ØAë¤ûð  YÊQX! YÊtûç+B Økç.àÐ  8 * X  8 0 Ý ¢aXëìÌRÐCÙYÞkÑDÚYÑBÔiÛÒbàTÝPÙxÔiØ)ÕÑYhÊ§àÝÔAï!ÔAàØ¡ØÕXå¡êbÙtÞkÑÝYähÝÙYÑmå®ðàÛÛÔ!ÝähåÜbÙt×iÙYàTÕÔAÛÛä
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ÕX×!ØhßAÑÚtïAÑÐ×AÚÔiØhäàØkàÙYàTÔiÛ	Ü3×!ÝYàdÙtà×!ØràÐß YhÊ5àTÝÕxÞk×,ÝÑmØ8Ó3ÑXÙPðDÑÑØ·èÔiØCÒ¡:Õå¡ìñå×AÚtÑÕ×AåÜkÛÑXÙtÑÔiØ)ÔAÛäbÝYàÝ=àTÝ0ï!àß!ÑØ:àØuæçØéì\ÇIÑÙpá)Ý0ÑåÜkÞCÔîÝYà ó ÑpÙYÞCÔÙ0ÕX×AØCÒbàdÙtà×!Ø)ÝfG¢8iî¢hè-	ÔAÚYÑ.å:×!ÚYÑqÚYÑBÝPÙtÚYàTÕ`Ùtàß!Ñ0ÙYÞCÔiØfÕ×AØ)ÒkàdîÙYà×AØCÝ VëØ1î¨ë-8Xì\¦ÞkÑØ¡ÙtÞkÑä¥ÔiÚtÑ5ÑmØ)ÝYákÚYÑBÒ	êkÑmÚYÚt×AÚÔë\ÔªÒbÑBÕXÚtÑmÔAÝYÑmÝÔÙÑBÔAÕxÞõàdÙtÑÚxÔÙYà×AØ¤ðÞ)ÔÙtÑß!ÑÚ:ÙYÞkÑ·àØkàÙYàTÔiÛÕmÔiåÑÚxÔ~ÜC×,ÝàÙYà×AØõàØÙYÞ)Ñ8ðÞk×!ÛÑÙxÔAÝYÖLÝYÜ)Ô!ÕXÑAì·ÌRÐÙtÞkàTÝàØkàÙYàTÔiÛ.Ü3×!ÝYàÙYà×AØ?àTÝÔAÛðÔ1äbÝàØÔuÖhØk×ðØ±ÚYÑmïAà×AØIê=ÙtÞkÑ¥ÝÙtÔAÓkàÛàÙPäÔiØ)ÔAÛäbÝYàÝ:ÕÔAØ?ÓCÑ¥åÔAÒbÑ8ÐÚY×!åÕX×!Ø)ÒbàÙYà×AØ)Ýs#ë8ØîRë88ÙtÔiÖhàØkï°àØ,Ùt×?ÔAÕÕ×AákØ,ÙÙYÞ)Ñ·ÚYÑBÝPÙtÚYàTÕ`Ùtà×!Ø±×AØÙYÞ)ÑfÙxÔAÝYÖ·ÝÜ)Ô!ÕXÑ!êIÔiØ)ÒuÙYÞhá)Ý§Ô8ÛTÔiÚtïAÑmÚªÝÙtÔAÓkàÛàÙPäuÒb×AåÔiàØðàÛÛ0ÓCÑ×AÓkÙtÔiàØkÑBÒ	ì[£·×AÚtÑïAÑmØkÑÚxÔiÛÛä!ê!ÔAÛÛ)ÙYÞkÑBÝÑ5ÕX×AØCÒbàdÙtà×!Ø)Ý.ÔAÚYÑ×!ØkÛä:ÝYábÐ¬î÷CÕàÑmØ!ÙBêkÔiØ)ÒÙYÞkÑÕX×!ØhßAÑÚtïAÑmØ)ÕXÑÕmÔiØrÓCÑ5ÚYÑBÔiÛà ó ÑmÒÑmßAÑmØÐ×AÚDÛTÔiÚtïAÑÚÑÚtÚt×AÚxÝì0Ì¨Ø¡ÙtÞkÑØkÑã,ÙÝYÑmÕXÙYà×AØIêCðqÑðàÛÛÝYÑÑ§ÙYÞCÔÙ×Aá)ÚåÑXÙYÞ)×hÒ¡àTÝÔiÛTÝY×ÚY×!Óká)ÝÙàØ·Ü)ÚYÑBÝÑmØ)ÕXÑ×AÐ0Þ)ÔiØ)ÒbîÑmäAÑÕÔAÛàÓkÚxÔÙtà×!Ø¥ÑmÚYÚt×AÚxÝ¬ÙtÞkÑÝYáÕXàÑØ,ÙÕX×!Ø)ÒbàÙYà×AØ)Ý5Ð×!ÚïAÛ×AÓ)ÔAÛpÔAÝYä,åÜbÙt×iÙtàÕÝÙtÔiÓ)àÛàdÙPä×iÐDÙYÞkÑÝYähÝÙYÑmå\àØÜkÚtÑmÝYÑØCÕXÑ·×iÐÝYá)ÕxÞÝYákÜkÜkÛÑåÑØ,ÙxÔiÚtä¤ÑmÚYÚt×AÚxÝÕÔAØÓCÑÐ×Aá)Ø)Ò¥àØæçØ1éG`ì
¾Â1Ã1032 ÐWÄkÆ	Ë«ÎdÄ)Ä	Å8Á'Â·Æ@ÄÀÉIÂXÅ=À
ÞkÑÕX×AØ,ÙtÚY×!Û3ÛTÔ1ðÞ)Ô!ÝDÓCÑmÑØ¥ÙYÑBÝPÙtÑmÒr×AØ¡ÔfÝYÑß!ÑØrÒIì ×Cì ÐPì0àØ)Òbá)ÝîÙYÚtàTÔiÛhÚY×!ÓC×AÙ\£uÌÍ¹34DÌÍböÌ65	ñç¼#ÔÙ[?5ùÚx7íqÞ)ÔÙt×Aá;ÔiØ)ÒÔÝYàdãuÒ	ì ×)ì ÐPì§íDÔAÚÙtÑmÝYàÔAØ¡ÚY×!ÓC×AÙªñù\£uñ VÔiÙªÌ87ÌÍbñx`ì@ÞkÑ:ÕÔiå:îÑÚxÔfàÝDå×AákØ,ÙtÑmÒr×AØÙtÞkÑ§ÚY×!ÓC×AÙDÑmØ)ÒhîRÑXô¸ÑmÕXÙY×AÚBì=Ì¨Ø8ÙtÞkÑ§ÜkÚtÑmÝYÑØ,ÙYÑBÒÑXãbÜ3ÑÚtàåÑmØ!ÙxÝê Y Ê àÝDÝÑÙqÙt×KØ-ÕXåðÞkàÛÑªàÙtÝDÚtÑmÔiÛCßÔiÛákÑtYÊàÝf-ÕXå¡ì.ñªÝÐVÔiÚªÔAÝÕÔAÛàÓkÚxÔÙtà×!ØràTÝÕX×!Ø)ÕXÑmÚYØ)ÑmÒ	êhÙPðD×Òbàdô¸ÑÚtÑØ,ÙÝYÑXÙ×AÐÜ)ÔAÚtÔAå:ÑÙYÑmÚtÝDÞ)Ô1ß!ÑªÓ3ÑÑmØ¥áCÝÑBÒ	üç(8Õ×!ÔiÚxÝYÑÕmÔiÛàÓ)ÚtÔiÙYà×AØIüÙYÞkÑÜ)àdãbÑÛDÔiØ)Ò~Ð×bÕÔAÛ.ÛÑØkïAÙYÞ)ÝïAàßAÑmØÓhä%ÙYÞkÑÕÔAåÑÚxÔ?åÔiØhábÐVÔ!Õ`ÙYá)ÚYÑmÚ¥ÔAÚYÑ~á)ÝÑBÒ	ì ÞkÑ°àåÔiïAÑÕXÑmØ!ÙtÑÚ¥Þ)ÔAÝ¥Ó3ÑÑmØGá)ÝYÑmÒÐ×AÚrÙYÞkÑ°ÜkÚtàØ)ÕXàÜ)ÔiÛ5Ü3×AàØ!ÙBì ÞkÑÙYÚxÔiØ)ÝÐ×AÚtåÔÙtà×!Ø±åÔÙtÚYàã±Ó3ÑXÙPðDÑÑØõÙtÞkÑÕÔAåÑÚxÔ~ÔAØ)Ò¤ÙYÞkÑÚY×!ÓC×AÙÑØ)ÒbîÑô3ÑBÕ`ÙY×!ÚÐÚxÔiåÑmÝàTÝÝYÑXÙfðàdÙtÞ?ÔiØÔAÕmÕXákÚxÔAÕä·ÙY×ðàdÙtÞkàØLçÕå®Ð×AÚÙtÚtÔAØ)ÝYÛÔiÙYà×AØ¡ÔiØ)Ò¡Ø+ìÐ×!ÚÚY×AÙtÔiÙYà×AØIìè8Ó)Ô!ÒÕÔAÛàÓkÚxÔÙtà×!ØIüIÔÝYákÜkÜkÛÑåÑØ,ÙxÔiÚtäªÑmÚYÚt×AÚIàTÝÔ!ÒkÒbÑBÒ§ÙY×ÙYÞkÑÕÔAå:ÑmÚtÔ8àØ,ÙtÚYàØ)ÝYàÕfÜ)ÔiÚxÔiåÑÙYÑÚxÝEè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